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CLAIMS 



1. A protein crystal comprising the processivity clamp factor of DNA polymerase 
and a peptide of about 3 to about 30 amino acids, in particular of about 16 amino acids, 
said peptide comprising all or part of the processivity clamp factor binding sequence of 
a processivity clamp factor interacting protein, such as prokaryotic Pol I, Pol II, Pol III, 
Pol IV, Pol V, MutS, ligase I, a subunit of DNA polymerase, UmuD or UmuD\ or 
eukaryotic pol s, pol 5, pol rj, pol i, pol k. 



2. A protein crystal according to claim 1, wherein the processivity clamp factor of 
DNA polymerase is the p subunit of DNA polymerase, in particular the /? subunit of 
DNA polymerase Ul of Escherichia coli, and the peptide has the following sequence: 
VTLLDPQMERQLVLGL (SEQ ID NO: 1) 



3. A protein crystal according to claim 1 or 2, comprising the p subunit of DNA 
polymerase IE of Escherichia coli and the peptide of SEQ ID NO: 1, said crystal being 
triclinic and its cell dimensions being approximately a = 41.23 A, b = 65.22 A, 
c = 73.38 A, a = 73.1 1°, p = 85.58°, y = 85.80°. 



4. A protein crystal according to claim 3, characterized by the atomic coordinates 
such as obtained by the X-ray diffraction of said crystal, said atomic coordinates being 
represented in Figure 1 . 



5. A protein crystal according to claim 3 or 4, characterized by the atomic 
coordinates representing the peptide and the peptide binding site of the P subunit of 



DNA polymerase HI of Escherichia coli, and being as follows: 
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3 64 


-4 


. 155 


- 1 . 253 


29 . 306 


1 . 00 


1 


.00 


B 






ATOM- 


- 5 6 6 7~ 


c^ - 


1*1 Hi 1 £$ 


O O "± 


. 


.'602- 


*•«• 1 . 218 


, 33 .725- 


- 1.00 


-1 


..00- 


v , B — 






AlUlM 


ccco 
DODO 


o 


MET B 


364 


-0 


. 999 


-2 . 251 


34 .035 


1.00 


1 


.00 


B 






ATOM 


5669 


N 


ARG B 


"3. C 

333 


_2 


. 732 


- 0 . 836 


34 . 307 


1 . 00 


1 


.00 


B 




VA 


ATOM 


5670 


V^A 


ARG B 


3 65 


-3 


. 383 


-1 . 655 


35 . 324 


1 . 00 


1 


.00 


B 




ATOM 


5 671 


fin 
L-D 


ARG B 


3 65 


-4 


. 029 


- 0 . 756 


36 . 394 


1 . 00 


1 


.00 


B 






5672 




ARG B 


365 


-4 


. 785 


-1 . 490 


37 . 505 


1 . 00 


1 .00 


B 






ATOM 


5673 


CD 


ARG B 


365 


-3 


. 859 


-2 .316 


38 .398 


1.00 


1 


.00 


B 




ATOM 


5674 


NE 


ARG B 


365 


-4 


.571 


-2 . 956 


39 .505 


1.00 


1 


.00 


B 




ATOM 


5675 


CZ 


ARG B 


365 


-3 


.984 


-3.707 


40 .434 


1 .00 


1 


.00 


B 






ATOM 


5676 


NH1 


ARG B 


365 


-2 


.678 


-3.913 


40 .385 


1.00 


1 


.00 


B 






ATOM 


5677 


NH2 


ARG B 


365 


-4 


. 698 


-4 .247 


41.418 


1.00 


1 


.00 


B 




m 


ATOM 


5578 


C 


ARG B 


365 


-4 


.459 


-2 . 492 


34 .648 


1 .00 


1 


,00 


B 




ATOM 


5679 


0 


ARG B 


365 


-5 


.449 


-1 . 961 


34 .150 


1 .00 


1 


.00 


B 




O 
O 


ATOM 


5680 


N 


LEU B 


366 


-4 


.257 


-3 . 801 


34 .609 


1 . 00 


41 


.59 


B 




ATOM 


5681 


CA 


LEU B 


366 


-5 


.272 


-4 .665 


33.996 


1 .00 


44 


.25 


B 




ATOM 


5682 


CB 


LEU B 


366 


-4 


. 615 


-5.908 


33 .366 


1.00 


45 


.24 


B 




ATOM 


5683 


CG 


LEU B 


366 


-3 


.640 


-5 . 701 


32 .202 


1 .00 


45 


.46 


B 




5r 


ATOM 


5684 


CD1 


LEU B 


366 


-4 


.331 


-5. 029 


31 .031 


1 .00 


47 


.09 


B 
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CD 2 LEU B 
C LEU B 
0 LEU B 
OXT LEU B 
CB ARG C 
CG ARG C 
CD ARG C 
NE ARG C 
CZ ARG C 
NH1 ARG C 
NH2 ARG 
C ARG 
ARG 
ARG 
ARG 
GLN 
GLN 
GLN 
GLN 
GLN 



0 
N 

CA 
N 
CA 
CB 
CG 
CD 



ATOM 5685 
ATOM 5686 
ATOM 5687 
ATOM 5688 
ATOM 5689 
ATOM 5690 
ATOM 5691 
ATOM 5692 
ATOM 5693 
ATOM 5694 
ATOM 5695 
ATOM 5696 
ATOM 5697 
ATOM 5698 
ATOM 5699 
ATOM 5700 
ATOM 5701 
ATOM 5702 
ATOM 5703 
ATOM 5704 
ATOM 5705 OE1 GLN 
ATOM 5706 NE2 GLN 

ATOM 5707 C GLN 

ATOM 5708 O GLN 

ATOM 5709 N LEU 

ATOM 5710 CA LEU 

ATOM 5711 CB LEU 

ATOM 5712 CG LEU 

ATOM 5713 CD1 LEU 

ATOM 5714 CD2 LEU 

ATOM 5715 C LEU 

ATOM 5716 O LEU 

ATOM 5717 N VAL 

ATOM 5718 CA VAL 

ATOM 5719 CB VAL 

ATOM 5720 CGI VAL 

ATOM 5721 CG2 VAL 

ATOM 5722 C VAL 

ATOM 5723 O VAL 

ATOM 5724 N LEU 

ATOM 5725 CA LEU 

ATOM 5726 CB LEU 

ATOM 5727 CG LEU 

ATOM 5728 CD1 LEU 

ATOM 5729 CD2 LEU 

ATOM 5730 C LEU 

ATOM 5731 O LEU 

ATOM 5732 N GLY 

ATOM 5733 CA GLY C 

ATOM 5734 C GLY C 

ATOM 5735 O GLY C 

ATOM 5736 N LEU C 

ATOM 5737 CA LEU C 

ATOM 5738 CB LEU C 

ATOM S739 CG LEU C 

ATOM 5740 CD1 LEU C 

ATOM 5741 CD2 LEU C 

ATOM 5742 C LEU C 

ATOM 5743 O LEU C 

ATOM ^ 57 44 ^OXT LEU C 
END ~ 

wherein atoms 4045 to 
represent the peptide. 



366 
366 
366 
366 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

11 
11 
11 
11 
11 
11 
11 
11 

12 

12 

12 

12 

12 

12 

12 

12 

13 

13 

13 

13 

13 

13 

13 

14 

14 
14 
14 
14 
14 
14 
14 
15 
15 
15 
15 
16 
16 
16 
16 
16 
16 
16 
16 
16 



-2.489 


-4.856 


32.678 


1 . 00 


46.71 


B 


-6.263 


-5.080 


35 .092 


1 .00 


45 


. 55 


B 


-6 .424 


-6.296 


35 


i.333 


1 .00 


46 


.32 


B 


-6 . 868 


-4.169 


35 


i .704 


1 .00 


46 


. 33 


B 


-5.663 


0.20S 


32 


.737 


0 . 76 


1 


. 00 


C 


-7.073 


-0.397 


32 


.771 


0 .76 


1 


. 00 


C 


-7 . 748 


-0.383 


31 


.408 


0 .76 


1 


. 00 


C 


-8 . 728 


-1.462 


31 


.268 


O . 76 


1 


. 00 


C 


-9 . 992 


-1.301 


30 


.875 


0 .76 


1 


. 00 


C 


-10 .464 


-0.093 


30 


.582 


0.76 


1 


. 00 


c 


-10 . 779 


• -2.365 


' 30 


.749 


0.76 


1 


. 00 


c 


-4 .106 


2.152 


32 .497 


0.76 


1 


. 00 


c 


-3 .278 


1.863 


33.369 


0 .76 


1 


. 00 


c 


-6 .417 


2.186 


31 


.464 


0 .76 


1 


. 00 


c 


-5 .587 


1.727 


32 


.625 


0 .76 


1 


. 00 


c 


-3*. 805 


2.853 


31 


.408 


0.76 


1 


. 00 


c 


-2 .458 


3 .321 


31 


.094 


0 .76 


1 


. 00 


c 


-2.423 


3 .866 


29 


.662 


0 .76 


1 


. 00 


c 


-1.047 


4 .361 


29 


.231 


0 .76 


1 


. 00 


c 


-0 .039 


3 .245 


29 


.174 


0 .76 


1 


. 00 


c 


-0.263 


2 .232 


28 


.494 


0 .76 


1 


. 00 


c 


1 .082 


3 .415 


29 


. 876 


0 .76 


1 


. 00 


c 


-1.895 


4.396 


32 


.038 


0.76 


1 


. 00 


c 


-2 .494 


5.467 


32 


.217 


0 .76 


1 


. oo 


c 


-0.732 


4 .111 


32 


.618 


0 .76 


1 


. 00 


c 


-0 .065 


5.046 


33 


.519 


0 .76 


1 


. 00 


c 


0 .754 


4 .277 


34 


.561 


0 .76 


1 


. 00 


c 


-0 .036 


3 .305 


35 


.450 


0 .76 


1 , 


. 00 


c 


0 .907 


2.681 


36 


.468 


0 .76 


1 , 


. 00 


c 


-1 .184 


4 .040 


36 


.153 


0 .76 


1 , 


, 00 


c 


0 .845 


5.948 


32 


.680 


0 . 76 


1 , 


00 


c 


1 .111 


5.653 


31, 


.510 


0 .76 


1 , 


00 


c 


1.317 


7 .044 


33 . 


.273 


0 .76 


1 , 


00 


c 


2 .166 


7.987 


32 . 


.543 


0 . 76 


1 . 


00 


c 


1 .473 


9.371 


32 . 


.386 


0 .76 


2 , 


00 


c 


0.217 


9.239 


31.523 


0 . 76 


1 . 


00 


c 


1 .113 


9 .929 


33 . 


, 750 


0 .76 


1 . 


00 


c 


3 .542 


8 .211 


33 . 


174 


0 . 76 


1 . 


00 


c 


3 .740 


8 .050 


34 . 


381 


0 . 76 


1 . 


00 


c 


4 .498 


8 .596 


32 . 


339 


0 .76 


1 , 


00 


. c 


5.860 


8 .846 


32 . 


803 


0 . 76 


1 . 


00 


c 


6 .836 


8.819 


31. 


619 


0 ,76 


1 , 


00 


c 


6.972 


7.481 


30. 


889 


0 . 76 


1 , 


00 


c 


7.666 


7.705 


29. 


557 


0 .76 


1 . 


00 


c 


7 .744 


6 .495 


31. 


769 


0 .76 


1 . 


00 


c 


6 .010 


10.186 


33 . 


517 


0 .76 


1 . 


00 


c 


5 .238 


11.126 


33 . 


284 


0 .76 


1 . 


00 


c 


7 .000 


10.263 


34. 


396 


0 .76 


1 . 


00 


c 


7 .264 


11.510 


35 . 


090 


0 . 76 


1 . 


00 


c 


8 .263 


12.275 


34 . 


234 


0 .76 


1 . 


00 


c 


9 .472 


12.210 


34 . 


462 


0 . 76 


1 . 


00 


c 


7 .750 


12 .995 


33 . 


241 


0 . 76 


1 . 


00 


c 


8 .576 


13.756 


32 . 


306 


0 .76 


1. 


00 


c 


7.732 


14 .157 


31 . 


094 


0 .76 


1. 


po 


c 


7.258 


12.955 


30. 


269 


0 . 76 


1 . 


00 


c 


6.303 


13 .411 


29 . 


171 


0 .76 


1. 


00 


c 


8.467 


12.233 


29 . 


690 


0 . 76 


1. 


00 


c 


9.263 


14 .982 


32 . 


898 


0 . 76 


1 . 


00 


c 


10 .182 


15 .515 


32 . 


231 


0 . 76 


1 . 


00 


c 


8-870. 


15.398 . 


34 . 


009. . 


0..76--. 


.1 . 


00 


C -- 



5688 represent the peptide binding site and atoms 5689 to 5748 



6. A method to obtain a protein crystal as defined in claims 1 to 5, comprising the 
following steps: 

- mixing a solution of processivity clamp factor of DNA polymerase, with a 
solution of a peptide of about 3 to about 30 amino acids, in particular of 
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about 16 amino acids, said peptide comprising all or part of the processivity 
clamp factor binding sequence of a processivity clamp factor interacting 
protein, such as prokaryotic Pol I, Pol II, Pol m, Pol IV, Pol V, MutS, ligase 
I, a subunit of DNA polymerase, UmuD or UmuD\ or eukaryotic pol e, pol 
5, pol t|, pol i, pol k, and with a solution of MES pH 6.0 0.2 M, CaCl 2 0.2 
M, PEG 400 60%, to obtain a crystallisation drop, 

- letting the crystallisation drop concentrate against a solution of MES pH 
6.0 0.1 M, CaCl 2 0.1 M, PEG 400 30%, by vapour diffusion, to obtain a 
protein crystal. 

7. A method according to claim 6, wherein the processivity clamp factor of DNA 
polymerase is the p subunit of DNA polymerase, in particular the p subunit of DNA 
polymerase III of Escherichia coli, and the peptide has the following sequence: 

VTLLDPQMERQLVLGL (SEQ ID NO: 1). 

8. The use of the atomic coordinates as defined in claims 4 and 5 9 for the 
screening, the design or the modification of ligands of the processivity clamp factor of 
DNA polymerase, in particular of the (3 subunit of DNA polymerase, in particular the p 
subunit of DNA polymerase m of Escherichia coli. 

9. The use according to claim 8, for the screening, the design or the modification 
of ligands liable to be used for the preparation of pharmaceutical compositions useful 
for the treatment of bacterial diseases or diseases originating from DNA synthesis 
processes, such as fragile X syndrome, or proliferative disorders,' such as cancers. 

10. A method to screen ligands of the processivity clamp factor of DNA 
polymerase, said method comprising the step of assessing the interaction of 
tridimensional models of the ligands to screen with the structure of the P subunit of 
DNA polymerase as defined by the atomic coordinates according to claim 4, and in 
particular with the structure of the peptide binding site as defined by the atomic 
coordinates according to claim 5, and more particularly with at least nine of the 
following amino acids: Leu 155, Thr 172, Gly 174, His 175, Arg 176, Leu 177, Pro 242, 
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Arg 246, Val 247, Phe 278, Asn 320, Tyr 323, Val 344, Ser 346, Val 360, Val 361, Mel 
362, Pro 363, Met 364, Arg 365, Leu 366. 

11. A method according to claim 10, to screen ligands liable to be used for the 
preparation of pharmaceutical compositions useful for the treatment of bacterial 
diseases or diseases originating from DNA synthesis processes, such as fragile X 
syndrome, or proliferative disorders, such as cancers. 

12. A method to design or to modify compounds liable to bind to the processivity 
clamp factor of DNA polymerase, said method comprising the step of designing or 
modifying a compound, so that the tridimensional model of said compound is liable to 
interact with the structure of the p subunit of DNA polymerase as defined by the atomic 
coordinates according to claim 4, and in particular with the structure of the. peptide 
binding site as defined by the atomic coordinates according to claim 5, and more 
particularly with at least nine of the following amino acids: Leu 155, Thr 172, Gly 174, 
His 175, Arg 176, Leu 177, Pro 242, Arg 246, Val 247, Phe 278, Asn 320, Tyr 323, Val 
344, Ser 346, Val 360, Val 361, Met 362, Pro 363, Met 364, Arg 365, Leu 366. 

13. A method according to claim 12, to design or to modify ligands liable to be 
used for the preparation of pharmaceutical compositions useful for the treatment of 
bacterial diseases or diseases originating from DNA synthesis processes, such as fragile 
X syndrome, or proliferative disorders, such as cancers. 

14. A peptide of the following sequence: ,i 

VTLLDP QMERQLVLGL (SEQ ID NO: 1). 

15. A-pharmaceutical composition comprising as active substance the peptide of " 
claim 14 in association with a pharmaceutically acceptable carrier. 

16. The use of the peptide of claim 14 as an anti-bacterial compound. 

17. The use of the peptide of claim 14 for the manufacture of a medicament for 
the treatment of bacterial diseases or diseases originating from DNA synthesis 
processes, such as fragile X syndrome, or of proliferative disorders, such as cancers. 
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18. A method to test in vitro the inhibitory effect of compounds on the 
processivity clamp factor-dependant activity of DNA polymerase, in particular of Pol 
IV DNA polymerase of Escherichia, coli, or of the a subunit of Pol HE DNA 
polymerase of Escherichia coli, comprising the following steps: 

- adding to assay solutions comprising a labelled nucleotidic primer, a template 
DNA, and DNA polymerase, in particular Pol IV DNA polymerase of Escherichia coli, 
or the a subunit of Pol EI DNA polymerase of Escherichia coli, a compound to test at a 
given concentration for each assay solution, in the presence or the absence of the 
processivity clamp factor of DNA polymerase, in particular the p subunit of DNA 
polymerase, in particular the p subunit of DNA polymerase III of Escherichia colu 

- electrophoretically migrating the abovementioned assay solutions, 

- comparing the migration pattern of each assay solutions in the presence or the 
absence of the processivity clamp factor of DNA polymerase, in particular the p subunit 
of DNA polymerase, in particular the p subunit of DNA polymerase IE of Escherichia 
coli. 

19. The use of a method according to claim 1.8, for the screening of compounds 
liable to be used for the preparation of pharmaceutical compositions useful for the 
treatment of bacterial diseases or diseases originating from DNA synthesis processes, 
such as fragile X syndrome, or proliferative disorders, such as cancers. 



